Increased blood-brain barrier permeability and brain edema after focal cerebral ischemia induced by hyperlipidemia: role of lipid peroxidation and calpain-1/2, matrix metalloproteinase-2/9, and RhoA overactivation.
Hyperlipidemia is a highly prevalent risk factor for ischemic stroke. Its impact on brain injury and blood-brain barrier permeability, so far, has not been assessed in animal models of ischemic stroke. Wild-type and apolipoprotein E(-/-) mice, fed with normal or cholesterol-rich high-fat food, were subjected to 30 minutes of middle cerebral artery occlusion. Ischemic injury, brain edema, IgG extravasation, lipid peroxidation, calpain-1/2, matrix metalloproteinase-2/9, and RhoA activation, and occludin expression were evaluated 24 hours after reperfusion. Cholesterol-rich food, but not apolipoprotein E deficiency, increased IgG extravasation and brain edema without influencing infarct area and the density of DNA fragmented cells. Increased lipid peroxidation and low-density lipoprotein oxidation were noticed in the brain of hyperlipidemic mice and were associated with increased activation of calpain-1/2 and matrix metalloproteinase-2/9, overactivation of RhoA and its guanine exchange factor leukemia-associated guanine exchange factor , and downregulation of the tight junction protein occludin in cerebral microvessels. That postischemic blood-brain barrier permeability and brain edema are increased during hyperlipidemia points toward the importance of the recognition and adequate treatment of this highly prevalent condition. Translational studies should more adequately mimic risk factors prevalent in human stroke.